In the Specification: 

Please amend the specification as follows: 

On page 1, line 10, delete the following: 
Bri e f D e scr i pt i on of th e I nv e nt i on. 

Th e obj e ct of th e pr e s e nt inv e nt i on i s to show how th e r e act i on r e s i stanc e R p can b e 
furth e r r e duc e d as w el l as how furth e r advantag e s i n form of an i ncr ea s e d conduct i v i ty 
and a li mit e d catalyt i c a ct i v i ty can b e obta i n e d. 

An ele ctroch e m i ca l c e l l of th e abov e typ e i s accord i ng to th e i nv e ntion ch a ract e r i z e d i n 
that th e add e d amount of Mn r e pr e s e nts 0.5 to 5 m e ta l atom%, pr e f e rab l y 1 to 4 m e ta l 
atom%, e sp e c i a ll y 2 to 3 m e ta l atom%. 

An ele ctroch e mical c ell can b e produc e d by app l y i ng ele ctrod e s onto a carr ie r 
ele ctro l yt e or ele ctro l yt e on a carr ie r ele ctrod e . Th e c ell can b e produc e d by 
i nt e rm e diat e sint e r i ngs or b e s i nt e r e d wh e n mor e or a ll th e compon e nts ar e ass e mb le d. 

An el ectroch o m i ca l c el l can b e us e d w i thin s e v e r al f ie lds, sa i d c ol l compr i s i ng an 
ele ctro l yt e , wh i ch is a l so ca lle d a m e mbran e , i n contact w i th two ele ctrod e s of a 
pr e d e t e rm i n e d composition wh e r e at l e ast on e e l e ctrod e i s subj e ct e d to a gas m i xtur e 
which has a r e duc i ng e ff e ct compar e d to a i r. B e low four e xamp le s ar e pr e s e nt e d of 
how th e ele ctroch e m i ca l , ele ctr i c and catalyt i c prop e rt ie s of such a n i ck el bas e d 
ele ctrod e ar o of vit al importanc e for th o e fficiency of th e c ell . 

i) a solid oxid o fu ol co l l (SOFC) i s a catalyt i c c oll ma i n l y comprising an 

e l e ctro l yt e with an anod e and a cathod e on oppos e d sid e s. A n i ck e l ele ctrolyt e 
compos i t e i s w i de l y us o d as th e anod e . Tho o l ectro l yt o i s most fr e qu e nt l y a Y dop e d 
ZfQ 2 (YSZ). Tho anod o is most fr e qu e ntly produc e d by way of sint e ring in air, th e 
r e ason why NiO is us e d. During op e rat i on th e NiO i s r e duc e d to N i i n th e r e duc i ng 
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anod e gas. Th e fu el c e l l can b e suppl ie d with a gas, such a s hydrog e n or m e than e , and 
produc e curr e nt or b e dr i v e n by m ea ns of th e curr e nt a nd d i ssoc i at e for i nst a nc e wat e r 
or carbon d i ox i d e . 

ii) An e l ectroch e mical reactor can b e us e d for a ch e m i ca l synth e s i s by way of a 

compl e t e or part i a l ox i dat i on of a compound, such a s for i nstanc e m e than e , e than e or 
m e thano l . Th e r e actor can b e bas e d on ele ctroch e m i ca l c ell s w i th two ele ctrod e s, 
wh e r e at le ast on e ele ctrod e , v i z. th e act i v e ele ctrod e , cat al yz e s th e oxidat i on. Th i s 
ele ctrod e i s typ i ca ll y n i ck e l bas e d. 

tii) An oxyg e n s e parat i on m e mbran e can b e us e d for th e product i on of for 

i nst a nc e synth e s i s gas by way of a part i a l ox i dat i on of for inst a nc e m e than e . Th i s 
m e mbran e can b e a d e ns e e l e ctro l yt e as stat e d abov e or an ele ctrolyt e wh i ch has b ee n 
prov i d e d w i th an ele ctronic conduct i vity, viz. b e i nt e rn all y short c i rcu i t e d, and on wh i ch a 
nick e l bas e d ele ctro l yte cata l yz e s th o ox i dat i on. A roactant, such as for i nstanc e 
oxyg e n, wator or carbon d i ox i d o can b o m i xed i nto tho reducing gas or oxygon can b e 
supp lie d in i onic form through th e m e mbran e . Th i s proc e ss can b e e l e ctr i ca ll y dr i v e n by 
transm i tt i ng a current through th e c el l, v i z. tho compact o l o ctrolyte, or th e c el l can b e 
interna l ly short circuit e d, v i z. the ele ctro l yt e w i th th e elo ctron i c conduct i v i ty. 

iv) As a s e nsor for m e asur i ng th e compos i tion of th e gas. 

In th e four e xamp le s i)to i v) th e n i ck el b a s e d ele ctrod e has b ee n subj e ct e d to a r e duc i ng 
atmospher e , i n which a comp le t e or part i a l ox i dat i on or r e duction of a r e actant t a k e s 
p l aco. Th o fundam e nta l funct i on of th e e l e ctroch e mic al c ell is thus to oxidiz e for 
i nstanc e m e than e , hydrog e n or carbon monox i d e wh ile d eli v e r i ng an el ectr i c curr e nt, or 
to dr i vo th o process i n the opposit e d i r e ct i on by apply i ng a current and dissoci a t i ng for 
i nstanc e wat o r i nto hydrogon and oxygon. 
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Th e e ff i c ie ncy of th e ele ctrod e i s typ i cal l y d e f i n e d by th e fo ll ow i ng thr ee va l u e s: A) th e 
pow e r l oss assoc i at e d w i th th e ele ctrod e proc e ss, B) th e ele ctr i c conduct i v i ty of th e 
ele ctrod e , and C) th e cat al yt i c act i v i ty of th e ele ctrod e . 

B el ow th e s e prop e rti e s ar e d i scuss e d i n conn e ct i on w i th n i ck el bas e d ele ctrod e s or 
cata l yt i cal l y act i v e compon e nts us e d i n a fu e l c el l, an ele ctroch e m i ca l r e actor and on an 
oxyg e n s e parat i on m e mbran e or th e li k e . 

On page 3, line 17, delete the following: 
Def i nition of prob l ems 

A) An improvem e nt of th e e ff i ci e ncy of th e e l e ctroch e mical c el l and a r e duct i on 

of th e costs giv e r i s e to a d e mand for r e duc i ng th e pow e r l oss (W ^^Rpi 2 ) assoc i at e d 
with th e ele ctrod e proc e ss and b el ow e xpr e ss e d by th e r e act i on r e sistanc e Rp-alse 
ca lle d th e po l arizat i on r e sistanc e . I t turn e d out th a t an N i /YSZ composit e ele ctrod e with 
r e sp e ct to funct i on, but not n e c e ssar il y to product i on can b e d i v i d e d i nto two zon e s w i th 
d i ff e r e nt pr i mary funct i ons. Th e ele ctrod e i s ele ctroch e m i ca ll y act i v e i n a rang e of 10 to 
20 pm from th e compactly sint e r e d olo ctro l yt e , which m o ans that h e r e th e r e actants ar e 
r ea ct e d by way of ox i dat i on r e duct i on wh ile r ele as i ng or r e c e iv i ng ele ctrons. Th i s l ay e r 
i s assoc i at e d w i th th e l ow e st ach ie vab le r e act i on r e s i stanc e RP for th e ele ctrod e i n 
qu e stion. 

B) Th e pr i mary function of th e sup e rpos e d ele ctrod e structur e is contact i ng and 

as o l o ctron conductor becaus e th o r o actants i n th o act i v e l ay e r ar o only r o act o d i n so 
far as olo ctrons can bo transmitt e d to or from th e ele ctrod e . Th i s conduct i v i ty i s 
substant i a l b e caus e a pr o d e t e rmin o d d i stanc e of th e magn i tud e of mm or mor e can 
e x i st i n th e t e chn i ca l structur e of th e e l e ctroch e m i ca l c ell b e tw ee n th e contact po i nts of 
th e o l o ctrod o and tho structure estab li shing th e ele ctric contact to th e c el l. 

G) As far as an SOFC dr i v e n on natura l gas or m e than e i s conc e rn e d, th e 

endoth e rma l st e am reforming r o act i on should for optim i z i ng r e asons b e carr ie d out on 
or adjacent th e act i v e c ell wh e r e h o at i s g e norat o d. The strong catalyt i c prop e rt ie s of 
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n i ck e l hav e th e e ff e ct that th e st e am r e form i ng r e act i on on a n i ck e l bas e d 
ele ctroch e m i c al c ell typ i ca ll y occurs ov e r th e f i rst f e w mm of th e ele ctrod e adjac e nt th e 
gas i n le t, wh e r e by th i s part of th e syst e m i s strong l y coo le d. As a r e su l t, th e rma l 
grad ie nts ar i s e i n th e syst e m wh i ch i n turn i nvo l v e s a r i sk of br e ak i ngs. Accord i ng l y 
th o r o i s a d e mand for a poss i b ili ty of suppr o ss i ng tho act i v i ty of a sp e c i fic amount of 
n i ck ol in th e ele ctrod o w i th r e sp o ct to th e c a talyt i c r e act i on of hydroc a rbons. Th i s 
d e mand app lie s to th e e nt i r e ele ctrod e structur e and pr i mar il y to th e sup e rpos e d 
ele ctrod e part which handl e s th e conduct i v i ty of th e ele ctrod e as th i s part pr e s e nts th e 
la rg e st n i ck el surfac e . 

On page 4, at line 24, delete the following: 

Backgound Art 

On page 5, beginning at line 7, amend the paragraph as follows: 

I n st e ad Instead of the typical Zr0 2 based electrolyte, it is possible to use a mixed 
conductor based on for instance Proband Ce0 2 ), whereby the R P is reduced. Again, 
the raw materials are relatively expensive. 

On page 6, line 1 , amend the heading as follows: 

Brief Summary D o scr i ption of th e Inv e nt i on 

On page 6, line 1 , insert the following: 

Definition of problems 

A) An improvement of the efficiency of the electrochemical cell and a reduction 

of the costs give rise to a demand for reducing the power loss (W T AR=R p i 2 ) associated 
with the electrode process and below expressed by the reaction resistance Rp also 
called the polarization resistance. It turned out that an Ni/YSZ composite electrode with 
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respect to function, but not necessarily to production, can be divided into two zones with 
different primary functions. The electrode is electrochemically active in a range of 10 to 
20 urn from the compactly sintered electrolyte, which means that here the reactants are 
reacted by way of oxidation reduction while releasing or receiving electrons. This layer 
is associated with the lowest achievable reaction resistance RP for the electrode in 
guestion. 

B) The primary function of the superposed electrode structure is contacting and 

as electron conductor because the reactants in the active layer are only reacted in so 
far as electrons can be transmitted to or from the electrode. This conductivity is 
substantial because a predetermined distance of the magnitude of mm or more can 
exist in the technical structure of the electrochemical cell between the contact points of 
the electrode and the structure establishing the electric contact to the cell. 

C) As far as an SOFC driven on natural gas or methane is concerned, the 

endothermal steam reforming reaction should for optimizing reasons be carried out on 
or adjacent to the active cell where heat is generated. The strong catalytic properties of 
nickel have the effect that the steam reforming reaction on a nickel based 
electrochemical cell typically occurs over the first few mm of the electrode adjacent the 
gas inlet, whereby this part of the system is strongly cooled. As a result, thermal 
gradients arise in the system which in turn involves a risk of breaking. Accordingly there 
is a demand for a possibility of suppressing the activity of a specific amount of nickel in 
the electrode with respect to the catalytic reaction of hydrocarbons. This demand 
applies to the entire electrode structure and primarily to the superposed electrode part 
which handles the conductivity of the electrode as this part presents the largest nickel 
surface. 

On page 6, line 7, delete the following: 

Tho prob l ems b) and C) ar e so l v e d by m e ans of th e featur e s i nd i cat e d in cla i m 2. 
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On page 6, line 7, insert: 

The object of the present invention is to show how the reaction resistance R p can be 
further reduced as well as how further advantages in form of an increased conductivity 
and a limited catalytic activity can be obtained. 

An electrochemical cell of the above type is according to the invention characterized in 
that the added amount of Mn represents 0.5 to 5 metal atom 0 /), preferably 1 to 4 metal 
atom%, especially 2 to 3 metal atom%. 

An electrochemical cell can be produced by applying electrodes onto a carrier 
electrolyte or electrolyte on a carrier electrode. The cell can be produced by 
intermediate sinterings or be sintered when more or all the components are assembled. 

An electrochemical cell can be used within several fields, said cell comprising an 
electrolyte, which is also called a membrane, in contact with two electrodes of a 
predetermined composition where at least one electrode is subjected to a gas mixture 
which has a reducing effect compared to air. Below four examples are presented of 
how the electrochemical, electric and catalytic properties of such a nickel based 
electrode are of vital importance for the efficiency of the cell. 

i) a solid oxide fuel cell (SOFC) is a catalytic cell mainly comprising an 

electrolyte with an anode and a cathode on opposed sides. A nickel electrolyte 
composite is widely used as the anode. The electrolyte is most freguently a Y-doped 
ZrO ? (YSZ). The anode is most freguently produced by way of sintering in air, the 
reason why NiO is used. During operation the NiO is reduced to Ni in the reducing 
anode gas. The fuel cell can be supplied with a gas, such as hydrogen or methane, and 
produce current or be driven by means of the current and dissociate for instance water 
or carbon dioxide. 
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ii) An electrochemical reactor can be used for a chemical synthesis by way of a 

complete or partial oxidation of a compound, such as for instance methane, ethane or 
methanol. The reactor can be based on electrochemical cells with two electrodes, 
where at least one electrode, viz. the active electrode, catalyzes the oxidation. This 
electrode is typically nickel based. 

Hi) An oxygen separation membrane can be used for the production of for 

instance synthesis gas by way of a partial oxidation of for instance methane. This 
membrane can be a dense electrolyte as stated above or an electrolyte which has been 
provided with an electronic conductivity, viz. be internally short circuited, and on which a 
nickel based electrolyte catalyzes the oxidation. A reactant, such as for instance 
oxygen, water or carbon dioxide can be mixed into the reducing gas or oxygen can be 
supplied in ionic form through the membrane. This process can be electrically driven by 
transmitting a current through the cell, viz. the compact electrolyte, or the cell can be 
internally short circuited, viz. the electrolyte with the electronic conductivity. 

iv) As a sensor for measuring the composition of the gas. 

In the four examples Qto iv) the nickel based electrode has been subjected to a reducing 
atmosphere, in which a complete or partial oxidation or reduction of a reactant takes 
place. The fundamental function of the electrochemical cell is thus to oxidize for 
instance methane, hydrogen or carbon monoxide while delivering an electric current, or 
to drive the process in the opposite direction by applying a current and dissociating for 
instance water into hydrogen and oxygen. 

The efficiency of the electrode is typically defined by the following three values: A) the 
power loss associated with the electrode process, B) the electric conductivity of the 
electrode, and C) the catalytic activity of the electrode. 

On page 9, beginning at line 22, amend the paragraph as follows: 
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In order to illustrate the effect of adding MnO x to Ni based electrodes, a reference 
electrode without MnO x and test electrodes with MnO x have been produced, cf. Table 
IA. The electrodes comprising a first, a second and a third electrode layer 18, 19, 20 
are applied onto both sides of sintered 8YSZ (Zr0 2 doped with 8 mol % Y 2 0 3 ) 
electrolytes 1, cf. Fig. 1. The electrolytes 1 are of a thickness of 160 to 180 |jm. A 
contact face 22 (shown in Fig. 2) is provided between the electrolyte 1 and the first 
electrode layer 18. The produced cells are fragmented into almost square elements of 
an area of approximately 0.1 to 0.2 cm 2 and mounted between four platinum wires 6 in 
such a manner that two elements are provided on the central portion of each electrode 
surface, cf. Fig. 2. The cells are placed in an oven in a controlled atmosphere of 
hydrogen moistened with 3% water at 25°C. The impedance of the cells is measured 
by impedance spectroscopy at open voltage (n=0) at 850°C and 1000°C. Such a 
measuring is illustrated in Fig. 3. 

On page 12, beginning at line 13, amend the paragraph as follows: 

s 

In order to document the positive effect of MnO x -on the inplane conductivity of a 
composite nickel based electrode layer, two Ni/8YSZ (Zr0 2 doped with 8 mol% Y 2 03) 
electrode layers are produced with and without MnO x . The comparison appears from 
Table 1B. The electrode layers are sprayed onto 10 to 20 |jm thin Ni/8YSZ anodes on 
8YSZ electrolytes, cf. Fig. 5 showing the electrolyte 1 , onto which an active electrode 
layer 23 and an electrode layer 24 have been applied. 

Please amend the Abstract as follows: 

An electrochemical cell, such as an SOFC cell, comprising a nickel based 
electrode structure, such as in form of an H\ Ni/YSZ anode, to whichMn which Mn has 
been added. According to the invention, the added amount of Mn of the part of the 
anode extending less than 20 pm from the electrolyte represents 0.5 to 5 metal atom%. 
As a result, the efficiency of the electrode is increased, said efficiency typically being 
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defined by the power loss associated with the electrode process, the electric 
conductivity of the electrode and the catalytic activity of said electrode. 
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